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6.

ectronics and Electron

The special feature of the new plant is thet t@@n che ia ou{:g@eg(g
the magnetic field,in contrast to the ssparator used by Lr. Froenlicn.

In order to make Froehlich's set ‘a8 eifective as th3 newly developed
installation,it had to be provided with a riagnet of 250 toms. The new
plant,on the other hand, which was built b VI'B Vakutrorik, incornorates
a magnet weipghing only 25 tons. Dr. Froshl:ch's isotope serarator was
built in Leningrad after oreliminary tests and exneriments had been

made at Sinop.

secretely made by von Ardenne, Jaeger and Lereny at the Sinop Institute
as sarly as 1954, The hand-written data on the strusture of the new '-12
serarator and the results achieved in these experiments were suugyled

from the USSR to Dresden, The definite designs for the new installation yprw
made by chief engineer Jaeger after lay 1755. W

The optimm value to be reached for the scnarating factor was get at

9180 m A". \ , 13}’ M

To begin with, iodine and silver were Lo be used as initial ma.erials.

Several preliminary experiments for the neéw lsotope separator were ‘\\M ;

Between 15 lovember 1955 and 28 August 1956, the

technical and organizational side of the conatruction of the isotope
separator at VEB Vakutronik, Dresden. Chief ongineer Jaeger discussed
this work |

The ion source is a high performance source with a us:ful effect of
200 m A. It works after the prineiple of the Penning cischarge. The
;én’ squrce congists of a coppén block isolated from th» anode, Thie -

copper block is also used as an intermediate potential The coppor @ o
block had a recess in vhich the product to be separatec is deposited J
By heating generator II the temperature of the eoprer tlock ig reised -
fram 900 1,000 degrees C and during this process the product to be
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separated is voporized. Generator I heats aetungsten 'hand cathode
(Band Kathode). The outpui of this sathode is 10 to 20 volt, = J
equal to 200 ampére. '

The anode conslsts of a copper plate which is designed ac firet collosto:
electrode. The emission op:ning (Emissionsoeffnung) ccnsists of V Ilu-
type steel and is rigidly ncorporated into the anode plate. Electrodss
II and III ars also of V Ila=type steal.

The emisgsion 8lit has a heigh® of 220 mm and a width of 12 to 14 om.
Electrode I is connected t> 4 60 KV and electirede II is put to earth.
Electrode III is connected to a voltage of « 10 to 15 KV. Generator III
furnishes the are voltage :Bogenspannung). When fully iznited (durche
gesuendeter Betrieb) the arc works under a voltags of abcudt 100 V

and 7 or 8 ampdres, 170 Ohm inseried in the circuit of the arc serve

as compensating resistance. These 170 Ohm are subdivided into two
resistances, one havingl0O and the other 70 Ohm. When the arc is

ignited, the 100-Ohm resisiance iz fully used. During "Durchzuendung" (7),
the 100 Ohm resistance 1s short-circuited. 'hen the arc is igrnited there is
a current of up to 1 ampére a% the intermediate potential. When the arc
1s "durchgezuendet" (fully ignited?) the intermediate potential current
dropa to 100 to 200 m A, T1e circuit of the intermediate potential is
provided with a resistance of 250 Ohm., As the entirs icnm source iz under
a high tension potential of 4 60 KV, all the generators used were pu%

on isolators. The game applies to all measuring instrumsnts and
resistances. The generators are controlled via dry-restifyers which agzain
are controlled by regulating transformers. As these transformers do no%t
have ssparate isol:ting iransformers, they are actuated ty insulating
rods; the same applies to the switching~in knobs used for the motors.
The entire eleciric curreni required for the system is pieked by &n
insulating transformer, which has a tranaformation ratio of 380 to

380 V "Wechsel (?2)".

The insulétion of the traniaformer is 60 to 70 KV and thez transformer nas
an output of 25 KW,

The switching-in of the 101 source takes place after ths product to be
separated has been depositsd in the source snd the chamber bas reached
the vaguum deagired. The pressure in the source must have a vacuum of
3 x 10™ Torr when the are is igniteg}ia ¥hen the are L1z “durchgezuendstn,
the pressuro is at_aboui 8 x 5 x 10™- Torr, and the pressure in the
chamber ig 5 x 107 5 Torr. Then the cathode &nd generutor II used for
the heating of the copper slock are switched~in. Aftsr the vecuum

has reached the valus desired (3 x 10™%) the arc generator is activatzd
and slowly exclted. The emisaion takes olace at about 25C V. Since this
is not enough fully to ignite (durchzuenden?) the are, a voltage of
450 to 500 V is applied. If the arc is not igmited z% this temperaturs
another cathode 1s used.

The high tension installation (70 KV, 30m 4) 18 suiiched asg & Greet:
rect (fier. The heating of tho valves iz controlled via a2 regulating
transformer, the same applles to the anode iransformes. . rheostat
each wag installed in the zepurate filament current cirzuite in ordes
to keep the filament current even. Unless the hsating of ithe velves
is switched-in, the ancde voliags carnot be eonnectad. The filter chaln
consiste of three condensers, sach of 0,25 1 V and crovided vith two
throttles, each 100 H y 302 m 4, The voltage of bthe terglos
installation is measured tirough a precision resisisuse in relaiion
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to earth nressure. As a protection against exceas currani,an cverlcad
relay was inserted; this device breaks the current in the event of
excess current, The high tension installation 1s needed &s a susiion
voltage device for electrods I. A resistance of 10 Kilo-Oirm was
installei as a protective rssistance, The nogeative pola oi' the
installation is grounded.

The high tension installation of 25 KV (full-vave rectirication) is
needed for collsctor alectirode III of the ilsmotope separatcr. For each
condenser there is a filter chain 0,02 u F (3 unita) in acdition to

two throtiles each vith 10 4y = m 4, ‘Ico installation 1s protected

by an overload relay. As with the 70 KV high tenaion instellation,

the anode voltage cannot bs connected unless the heating of the velves
is switched-in. The voltaga of the 25 KV high tension plant is measursd
as indicated in paragrsph 9 above,

The iron of the 25-ton magnst consists of Armco substitute, because

Armco iron was not availabls in the GDR. The coile of the magnet Yerdb missing/
together from copper plates, snd one coll weighs about one ton, The

coils have 60,000 amp2re wiidings and they are excited vis a direct

current generator which produces a voltage of 250 V & 50 &mpére. The

generator is separately excited through a valve rectifier. The induction
current 1s measured, and th2 same applies to the current end the volitege

for the coils,which are watir-cooled. -

The coils are placed eround the pole shoes of the magnet, and the deflaction
chamber is located between the pole shoes. No information was available
on the Gauss value of the magnet, because the installation was not yet
in operation. A niece of copper tubing 1.5 neters long cornected ths

ion source and the deflsction chamber, The ion source is installed

in this copper tubing which is placed horizontally and which 1s connected
to an oil diffusion pump of 3,000 liters capacity. Behind the suction
chamber, at a point uhare the beam has already been deflected, thera

is a second copper tube which has an inclination of about 30° and

is also about 1.5 meters long. The end of this tube mountic & collector
with two pouches where the ueparated product is collected and measused.,
The inner diemeter of the two copper tubes 1& 400 mm. For the measu-~ing
of the vacuum, a Philips-type discharge t:be was inserted. The rough
vacuum (Vorvakuunm) was measured with e thermocouple. As forepump a
rotating quadruple-oil pump with a eapacily of 80 com was installed.

A sscond such pump was inatalled for the production of the initial

vacuwum in the chamber. The nagnet was excited via a regulating trans-
former; detailed information was, however, not aveilable.

25X1
a magnetic isotope separator was sllegedly
g;l.co under construction at un undetermined institute in Leipzig,

25X1

\coment. Probably the Institute described '13 Tae
Porschungsinstitut fuer Elektronenphysik, Iomenphysik, und
Uebermikroskopie, the so-called Ardenne Tnstitute, Dresden-Weisser

Hirsch.
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1. The special festure of the new plant is that the ion source is outside

the magnetic field in eontrast to the sepazator used by Dr. Froehlich,

In order to make Froehlich's set just as e!fective as the nevly developed

installation it hed to be provided vith a ragnet of 250 tons. The new
-plant on the other hand, which was buili by VIB Vakutromik, incorporates
a megnet weighing only 25 tons., Dr, Froehlich's isotope separator was
bullt in Leningrad after vreliminary tests and exseriments had been
made at Sinop. - :

2. Soﬁrn; preliminary experiments for the ne+ isotope separator were

Sécretely made by von Ardenne, Jaeger and Lorens at the Sinop Institute

as-early as 1954, The hand-written date on the structure of the new. ]
separator and the results achieved in theie experiments were smggled

from the UBSK to Dresian, The definite derigns for the new installation were

. made by chief enginoor Jaeger after llay 1955, . ' N

3." The optimum value to be reached for the sinarating factor wvas set a

5.

®180 m A, -

-

4~ To begin with, iodine and silver wsre to be used as initial materials.

6. The ion scurce is a. high performance source with a useful effect of

200 m A. It works after the piinciple of the Penning discharge. The
ion source oconsists of & copper block isolated from the anode. This
~ e¢pper block is also used as an intermediate 'potential, The oopper
bloak had a recess in vhich the product to be separatec is deposited.
By heat generator II the temperature of the copper tlock is raised
from 900 to 1,000 degrees C &nd during this prooess the product to be
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separated is veporized. Generator I heats a Holframeband cathode
(Band Kathode). The oufput of this eathode is 10 to 20 volt, « J

‘oqual to 200 ampdre.

The anode consists of a copper plate which 1s desig as firet collector
electrode.. The emission opening (Emissionsocaffnung). consists of V Ilae
ype steel and 1s rigidly incorporated into the anods plate. Electrodes
II and III are also of V Ila~type steel. : '

The emission ali% has a height of 220 mm ond a wvidth of 12 to 14 mm.
Electrode I 1is comnected to 4 60 KV and electrode II is put to earth.
Electrode III is oonnected to a voltege of - 10 to 15 KV. Generator III
furnishes the are voltage (Bogenspannuhg). Vhen fully ignited (durche
gésusndeter Betrieb) the arc works under a voltage of about 100 V

and 7 or 8 ampéres, 170 Ofin ineerted in the cireuit of the arc serve

&3 compensating resistance. These 170 Cim are subdivided into two
resistances, one havirg1l00 and the other 70 Ohm. When the are is

ignited, the 100-~Obm reeistance is fully used, During "Durchsuendung® (?),
the- 100 .0hm resistance is short-cireuited, 'hen the are is ignited thers is
& cwrrent of wp to0 1 ampére at the internsdiste potential. vhen the are
is "durchgezuendet” (fully ignited?) ths intermediate potential current
drops to 100 to 200 m A, The circuit of the Intermediate potential is
provided with a resistance of 250 Om, As the entire lon source ie under
& high tension potential of 4 60 KV, all the generators used were put.

on igolators. The seme applies to all meazuring instruments and
resistances, The generators are controlled via dry-rectifyers vhich again
‘are ocontrolled by regulating tranaformers. As these transformers do not
have separate lacl:ting tremsformers, tiey are actuated by insulating
rods; the same applies to the switching~in ¥nobs used for the motors,

The entire electiic ourrent required for the aystem 18 picked by an
insulating trensformer, which has a trangformation ratio of 380 to

380 V "Wecheel (7)", ‘ ‘

The insulation of the tranaformer is 60 to 70 KV and the tranaformer has
an output of 25 XW, o : .

The switching=in of the ion source taker place after the product to be
ssparated has been deposited in the sourcs and the chamber has reached
the - desired, The pressure in the source must bave & vacum of
Ix1l Torr when the are is ignited. When the are is *durchgesuendet®,
the pressurc is atgnbout 8 x 5 x 10™ Torr, and the pressure in the
chamber is 5 x 107’ Torr. Then the cathode and generator II used for

- the heating of the copper block are tohed=in, After the vacuum

has reached the value desired (3 x 10™%) the arc generator is activated
and slowly excited. The emission takes vlaoe at about 250 V, Since this
1s not enough fully to ignite (durchsuenden?) the are, a voltage of
450 to 500 V is applied, If the arc is not ignited at this temperature
another ocathode is used. : :

The high tenaion installation (70 KV, 3m A) is switched as a Graets
rectifyer. The heating of the walves is controlled vis a regulating
tranaformer, the seme applies to the anods transformer, A rheostat
aach was installed in the separate filawent current circuits in order
to keep the filement current even., Unless ths heating of the valves .
is switched-in, the anode voltage cannot be connected. The filter ehain
Gonasists of three condensors, each of 0.25 p V and provided vith two
throttles; each 100 E y 300 m A. The voitage of the high tension
installation is measured “through a precision resistance in relation
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to earth nressure. As a protection against excess current an overload
relay wvaa inserted and this device breaks the current in the event of
excess current, The high tension installation 1s needed as a sustion
woltage device for electrode I. A resistance of 10 Kilo-Chm wes \
installed as = protective resistance. The negative pole of the
installation is grounded.

9« The high tension installation of 25 KV (fullevave rectification) is |, -
needed for collector slectrode III of the isotope separator. For each
condensor there is a filter chain 0.02 p P (3 units) in addition to
tve throttles each with 10 Hy « m 4, inatallation is protected
by an overload relay. As with the 70 KV high tonsion installation,
the anods voltage camnot be connected unlese the heating of the wvalves

- 18 ewitchedein, The voltage of the 25 XV high tension plant is measured
as indicated in paragraph 9 above. )

10.. The irom of the 25-ton magnet consists of Aymko substitute, because
. Armko iron was not available in the GDR, The coiles of the magnet
together from oopper plates, and one coll welghs about one torn. The
coils have 60,000 axpdre windings and they are excited via a direct
current generstor, whioh produces a voltage of 250 V & 50 ampdre, The
génerator is separately excited through a velve rectifyer, The induction

current is meesured, and the same applies to. the current and the voltage -

for the coils which are water-cooled .

The coils are placed round the pole shoss of the mnagnet, and the deflection
chamber is located between the pole shoes, lo information wae available
on the Geuss value of the magnet, becsuse the installation wes not yet
in operation. 4 pleos of copper tubing 1.5 neters long connected the

ion scurce and the deflection chamber. The ion source is installed i
in this copper tubing which is placed horizontally and which is connected
to an oil diffuaion pump of 3,000 liters capecity. Behind 4he suction
Chamber, at a point vhare the beam has already been deflected, there

is a second copper tube wideh has an inclinatior of about 30° and

is also about 1.5 meters long. The end of this tube mounts & collector
vith o poushes where the separated product is eollected and measursd.

. The inner diameter of the two copper tubes is 400 mm. For the neasuring
of the vacumm, a Philips-type discharge t-be wes inserted. The roughe
vacuwn (Vorvakmm) was neagured with a thermococuple. As forepump a
rotating quadruple-oil pump ith a capacity of 80 ccm vas installed,

A Becond such puzmp was installed for the production of the initial

. Veowmm in the chamber. The magnet was excited via a regulating transe

former; detailed information was, however, nét aveilable.

1, & magnetie isotope separator was allsgedly
" 4180 under Sonstruction at an unjetermined institute in Leipsig,
, the magnetio isctope separator was under construction in Dresdan.

For sketches of the fsotope separator in Dresden, see
“ammexea 1 through 4. . . '
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